1.

Interaction of CO 2 with Nitride MXenes
compiles the value of the adsorption energy of CO 2 on MXene surfaces along with the C-O and M-O bond lengths, (CO) and (MO), respectively, the CO 2 molecular angle (OCO), and the Bader charge difference (ΔQ) between the adsorbed and isolated CO 2 molecule. The information is presented itemized per site as shown in Fig. 1 . Note that calculations show a surface-bound anionic CO 2 δspecies with bent geometry (see α(OCO) and ΔQ indicators in Table S1 ). Several studies have evidenced the key role of this activated mode with the further reaction of CO 2 . 1 Previous studies have shown that experimental findings are compatible with the formation of the metastable CO 2 δwith a bent geometry. 2 The bent anionic structure has larger C-O distances, 1.25-1.44 Å, than the isolated and neutral molecule, 1.16 Å. Our structural analysis reported in Table S1 indicates the formation of CO 2 δonce the molecule is adsorbed, being consistent with the previous studies.4
Table S1 Adsorption energy (in eV) of CO 2 molecule on MXene carbides at PBE and PBE-D3 levels on the adsorption sites described in Fig. 1 . Bond lengths (CO) and (MO) are given in Å, as well as the CO 2 molecular angle, α(OCO), in degrees. The Bader charge analysis, ΔQ, are given in e and corresponds to charge difference between the adsorbed and isolated CO 2 molecule. The (×2) term indicates that the bond distances are identical. 
Effect of Dispersion in the Adsorption of CO 2 on Nitride MXenes
The contribution of dispersion terms becomes significant once the D3 Grimme method is turned on when evaluating the adsorption energy on nitride MXenes. The adsorption energy (E ads ) strengthens by 0.7-1.00
eV. Other corrections such as Tkatchenko-Scheffler (TS) and sophisticated surface (surf) many-body dispersion energy (MBD) confirm that the effect of dispersion is quite important when MXene nitrides are used as substrates. Table S2 show a detail analysis of the dispersion contribution on T 2 N and V 2 N. 
3.
Adsorption/Desorption Temperatures
This adsorption/desorption rate model allows one to calculate the rates for desorption and adsorption of CO 2 on MXene (0001) surfaces. Table S3 reports the range of desorption temperature for each one of the adsorption sites studied (see Fig. 1 ). The reported temperature range is interpreted as the range in which MXene surface loses its capacity to initially capture and accumulate CO 2 when annealing. 
